Bombesin-like peptides can function as autocrine growth factors in human small-cell lung cancer.
The autocrine hypothesis proposes that a cell produces and secretes a hormone-like substance that can interact with specific membrane receptors on its surface to induce effects such as proliferation. Thus, a cancer cell could act to stimulate its own growth. Bombesin and bombesin-like peptides (BLPs) such as gastrin-releasing peptide (GRP) cause various physiological responses in mammals, including stimulation of proliferation of 3T3 mouse fibroblasts and normal human bronchial epithelial cells in vitro and induction of gastrin cell hyperplasia and increased pancreatic DNA content in vivo in rats. Human small-cell lung cancer (SCLC) cell lines produce and secrete BLPs and can express a single class of high-affinity receptors for BLPs. Exogenously added BLPs can also stimulate the clonal growth and DNA synthesis of SCLC in vitro. These findings suggest that BLPs function as autocrine growth factors for this tumour. One way to test this hypothesis is to interrupt the function of the endogenously produced BLPs. Here, we demonstrate that a monoclonal antibody to bombesin binds to the C-terminal region of BLPs, blocks the binding of the hormone to cellular receptors and inhibits the clonal growth of SCLC in vitro and the growth of SCLC xenografts in vivo. These results demonstrate that BLPs can function as autocrine growth factors for human SCLC.